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This ipublkallpn embodlei the procedural and technical changes In the Library *s phOlorepro- 
ducUon methods adopte'd siacc 1964, vAifiti Specifications for Libmry of Congress hfictofitming 
was published. It Is hoped that this addjtloaal guide will clari/y recommended procedures for 
the filming of monographs and pamphlets, as the 1972 pyxh\ici\\<yt{,Spec(fic<ilionsforJhe 
Microfilming of Newspapers in the Lihra^ ofCongred was designed to do for newsRapers. In 
drawing up separate spedflcaflons for the seyeral different bibliographic groups^thr^hoto- 
duplication Service Intends to place special emphasis on th* dettnltlon of criteria regularly 
employed to evaluate mlaofllms under corvslderatlon as additions to the Ubrary*s permanent 
collections. No attempt \i made* to cover every problem which may ariie or to provide final 
answers to questions still conlrcversfal. \' ' * . * 

This j^i^e is limited tp the mlcr<)fllmlng of monographs, which ari defined here as In 
the latest ^iltion of Anglo-Am^can Cataloging Rules (Chicago: American Library Ass6ciation, 
1967): "A \^ork.co|lcptlon, or other writlii^ that is not a serial." " 

Special credit for Vtiiig this speclficaUon Is due to Sidney N. 6kke, CJarerice h, 
Cohen, William E, Davis, Elmer S. King, Joseph A. Sigona, Paul A. Sotahdt, R^y J. Yeager-all 
of the Pholodupticatlph s^ff^-as well as other Library staff members in thi Pr6ces^g and 
Reference Departments af>fl In the Preservation Office, 

Reference Is made to' applicable standards approved By the A;ner{can Standards 
AjfSociation' and [is successbr, the /fmerican National Standards Institute, lnc„ 1430 Broadway, 
New York, N.Y, 10018. Parallel recommendations, as far as publi^ed on the International level 
by the International Organization for Standardization, are available at the same address. 

: . ^ fharlesG.UHood, Jr.,C?»it/ 

* a ' • ^ - ^oioiiupliccthn Service 
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1. PREPARATl 



1.1 Preliminary Collation 

The entire book or pampiJet shall be coUatgd before 
fiJmmUpage ijy page, a complete list made of: 

a. ' alt missing pages and plates, and those out of 

order; ^ * 

b. ail imperfections, su^h as mutilations, tears, 
stahis, obliterations, and missing portions. Im- 
c{)erfections which , do not affect any text or 
iilustr^tlQn may be ignored, 

l.l^Compktion of the text ^ 

Evec)!; effort sh'^H be made to obtain missing pages 
and replacements for nVutilatecJ pages before sub- 
mitting the it^m to the iVilcrophotographer for fllnv 
ing. Major research libraries and other libraries likely 
to hive the nbeded material shall be contacted jn 'aji 
attempt toiocate copies- of the missing portions.^! f 
located, the fnaterial must.be acfjuired, permanently 
or pn loan, and inserted in the pioplir sequence. Wlien 
this is not possible, microfilm m^ade io'ihfi s^me specj- 
Qcatiohs as those used for the basic volume shall be 
ordered from the 'ins4itution CQhcerned and later 
spliced into tHt LC negative. To avoid distortion,or\ 
loss of text inihe gutter of the volumq, it is preferred, 
that tight bindings be removed tapcrmit photodupli* 
cation of 'the entire contentTlf the integri'ty of the * 
.original te;cCmay be jeopardized 'by the removal of 
binding$^^it is recomniertded thal.they be l6o«iihed; if 
this cannot be done, ever^ effo/i must ht made to 
minimize texljfial loss and tcrachieve the best possible 
copy. When j^ages or plates are out of order, and 
when it is possible to. remove the'bindings, rearrange- 
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mfent of the tliaterial into ♦ correct, seque/We before 
filming' should be considered. If removal of the blnd^ 
ings is not practical, the'cjljestion should be raised 
whether the item should be filmed ''as is/' or whether 
the sequence should be corrected during the filming^ 
process*. * • . 

^ All pages of the rliaterial shall be filmed Including 
any blank pages which figure in con$ecutiye pagina- 
tion whether actually numbered or not, but usually 
- nol Including blank leaves inserted at the back or 
frqrit of a volume, and not Included in alty pagina- 
tion. It is possible, however, that these blank end-' 
'papers must be fitm^d if a detailed collation sh6ws 
that they may* serve, as essential evidence to establish 
the authenticity of a volume, or to prove the Identity 
of one of several editions.' > 



.3 Final Collation 



VFinahcollation and revision of the original item are 
essential' before the start of filming. The complete ' 
targetsedes outlined b^ow (see section 2.2, Targets) 
must agrd^ with this ftnaj collatibn in every detail, 
accounting fpr all parts included as 'well as noting any 
special circumstances in the original^ such a$ portion} 
and plates ml^slngi or any physical irregularities. AW 
targets must be^iade ready and inserted in the se- 
quence before filming begins; specifically, ;iot only 
those **conslanf' larcets whTch are, standad at the 
^jeginning artd end of every Item, or every (eel, but 
also the "as needed" targets to be inserted tnrough- 
ou! the 'sequence as the , particular /circumstances ^ 
require. ^ ^ 



2. TECHNICAL GUIDE* 



2.1 Special Considerations ' ' r 

Although problems due'to creases and vfTinkles.arlse 
rarely in the cAse of monographs, the scattered in- 
stances of sych problems (Sanftol be Ignored. No strict 

♦niustxaiive examplejj in the sc^er^l "figures'* of this^am- 
phlet are not drawn to scaie. 



procedures are reiommendecl;experieivced laboratory 
technicians devise solutions for each case as circum- 
stances dictate. A thin ^h^et of stiff backing material 
inserted undOr the page to be filmed is often 
adequate. * 

Pages stuck together must be harfdled with extreme 
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caution. It i& often possible to iteani them apart, and» 
if they are not to be filmed Immediately, sheets of 
nona(Uie3ive material such as sllicone-treated paper 
can be Inserted between the pages to prevent Curther 
sticking. 

In all such problems, if any of these prefllniin^ 
treatments include elements of possible damage, par- 
ticularlf in the case of rare books or maSuscripts, the 
item in qu^^tt^o must be returiied to its custodial 
division without^ming in order that the division ^ 
involved assume all responsibility for prefilming 
prpcedures of a remedial character, or flor cancella* 
tion of the filming if such action seems in the best 
Interests of preservation, 

22 Targets ' * 

FiliH^gpropriale targets at the beginniiig and end of 
each 'publication, and at the beginnii^ and end of 
e^ch reel when more than one reel Is needed. Film in 
addition the '*as needed" targets throughout the film. 



Menu boards or titling sets arc often used to make'' 
!^ch targets (see jUgures 2-4), 

The word "START" (flgure 4, target 1) must 
appear in the first frame of any r6U of filmland the 
word *'END'\(figure 4„target 15), Irt ih^ last frame, 
in letters which produce images on film df at least 
0.08 ii^ch(2:X)3femm) high, , . 

• Following the ''START" target -and preceding the 
*'ENO'* target, there must be a biWiograpWc tar^t to 
ide;ttify the publication filmed (Ogure 9» targets 2 
and 14), giving the author, title, place of publication, 
date of pubjlcati6n, volume numjber wt\en needed, 
and microfilm shelf^number whexe appropriate (see 
figure 2). The height oi the letter on the film in Jlhls 
primary biblfographic targA ^lall also be «t least'0.08 
inch (2.032mm). * • 

If the niatcrial <;overe^ by the priniary> biblio- 
graphic targe^* extends over more than one reel, 
another bibliographic target Indicatjn'g the contents 
of that particular reel shall be filmed immediately 
following the primary bibliographic tafget, Biblio- 
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^apfilc data abbtevlated As necessary lo fit macro- 
scopic fargais shall be In conformiiy with Anglo- 
American Cataloging * Rules (Chlcap^ American 
Librioy Associatiof), 1967), or, the latiut edition* 
thereof. ^ . 

A secondary bibllogiiphic target conslstln^Srf a 
Library of Congress printed' oi'tyjpewritlen catalog 
card and the PhotodupUcatipn Seivice credit sign (or < 
other agency producing the nilcronim)^all be filmed * 
immed!<itety after the primary tar^t {figure 4, target 
' 3). If another organization was Instrumental in plan- 
^fAn% th^ project* that information may be ^ven also.^ 
Pfliti the list of irdsslog pages, mutilations, etc. (see 
section 1 .3 above) a separate frame pr frames 
Immediately after the bibliographic targets (figure 4; 
t^get .4). If the item is fragmentary, a list of Ae 
pages filiTie^rtiay be used instead. , ' 

When fll/hlng a muld-volume fnonogr&phic wonc, a 
target indicating each vo|ume shall be fUmed before 
the pages of the volume in question (ngUre 4, (arget 



Following the secondary bibHograi)hic targets, ^ 
technical target is it^cessary. The technical target 
(figure ' 5) shall be an assembly of f\v<? National 
Bureau of Standards Microcopy Re^IuUon Test 
Charts, 1010.1963A, and a 6-inch (or 150mm) paper 
scale, placed 6n a sheet of single-weight, non*gI(^ 
white paper as described below. The center resolution 
test chart '^hall be placed with the z^ro of ihe/MO" 
pattern within 1/4 in9h (6.35CUm) of the ^center oY 
the teclinical target, and with the lines of th^ tist 
patterns parallel to the technlbal target edges. The i 
corner test charts sflall b^ positioned at the outermost 
points Of the photograph]? flelJl and oriented so t{iat 
one -ed^e of each chart is paralle} to the diayna! of 
the technical target. The zoioVf the *'10*V pattern 
shall be Vithin 1/4 inch (6.35()iihm) of th^ diagonal of 
the technical target. Depending upon th^ diameter or 
reduction ratio selected for filming, the resolution 
targets sliall be placed in el.tber,a larger or smaller/ 
field 5$ the document size dictates. The 6-inch (or , 
150mm) paper scale , showing increments in both J 
inches and millimeters shall be located* under the 
cente; resolution test chart and centered on the verti- 
cal center line of the technical target. The tefchhical 
targets shall be filmed on the same eamera» at the 
same time, and under conditions wh^ch achieve the 
s^e reductiion ratio as the text. To assure thatlhls 
procedure has- been followed, there shall be no splices 
between the technical targets an<f ^e adjacent 10 
frames of text. These requirements apply equally to 
the technical targets at the beginning and.end of the 
reel. , * * ^ 

" indicaiioii of the reduction ratio ^sed in the 
ig inay also be given on one of the preliminaxy ^ 
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targets. This tnay be s!iow)i by Aiming ^t the sarne 
reduction ratio a sectidn of an inch and milUineter^ 
scale/ respectively^ at least 3 Indies (76.200mm) iorjg; 
thijl^l make po^le a^more accurate reconstruct^ 

;^tion of the size of the orf^naf matejlaT than would a 
simple statement of the reduction ratio (see flgui^ 4, 
target 9). Any btervening'ch^ujge lit reduction ratio 
requires the insertion of another such technical target, 
with a ruler to show^ the amount of reduction or ' 

, enlargeitnent inlroduoei. v ' 

/^ny of the following Information must also be 
included on a target,- when appropriate: location of 
the original materia), a list of pages' and illustrations 
filpted from other, copies .of the saiitie title, reference 
to a separate ihdfx or to supplementary bibHographic 
data for thf rnaterial being filmed, and note of any 
restriction^ on further reproduction or use of the 
microfilm. 

tnseit targets to indicate any faults in the ori^nal 
so Ihft they are not mistaken for erroirs in the film* 
ing/Wien a page is missing from the material being 
filmed, a space of 1 1/4 Inche^ (31.756mm) to 2 
inches (50.800ihm) on the film shall be left blank to 
allow, for splicing in mlsilng material l^ter. A target 
with the wording "page missing" or ^*pages missing,- 
as appropriate, shall appear in the center of this space 
(figure 4, target 11). 

Before^ mutilated page, o^^^^if a book or pamphlet 
contains exiensi^e mutilation, film a target in letters 
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which produce images on film of at least 0.08 inch 
(2.032mm) In hcl^(, Inclicdtwg thai the followipg 
page or pages were filmed from the ^*Best Copy Avail- 
able*^; this shall also be. done for Ulegible pages or 
page? otherwise, faulty In^the original (see figure 4, 
lafj^l 8); MutDatlpn? y/i^ch do not affect any print- 
ing or illustrations may , be ignored, If a page has been 
mutilated so that a portion has beeAMosi, tHe page 
shall be backed up \ylth a piecfe of white papet?both 
to reveal that a portion has bee^i Ibst and to prevent 
the filming of the/corresponding portion of the ensu- 
ing leaf in faulty/sequence. * v 

/ Use^tar^ts 7'and 10 in figiire 4 for copyright aiV^ 
pagliiation, 4S necessary > in letters ;yvhlch produo^ 

■im»^ 60 flfin of at least O.OS Mch <2.p3^mm) high. 

II In^ Raitios 

^ and ratio for - 

8|f difdtw'ld^ wrfe ■ dejpehd bn; ]die dlfftefn- 



(liot to scale) ' ' 

X sions, type size, and legibility of the drlginal^ andflhie 
use.to be niade pf^^^he ncgpativc; - h"^^ / ' ! 

The four t^pel bf ifnage placemerM fecognteed by 
the USA Standard, Specifications for 16nim dtui 
35mm Sifvcr-Gelatfrt Microfilms Jor R^et AppHca- 
Hons, Pf/SJ^1967, Section are 'shown at the top of 
figure^^. The standalrd specifies thltt the ma^tmu/iii 
' periniS3tble width of the Imaie^rea (dimension A ia 
y figure 6) is 1,-3 inches (33.020mm) fpr unperf grated 
35nun filmland 0,944 Inch (23.980mm) for thf ^same; 
wldtf) film perforated on both edges.^Conver$ely, for 
dimcn$lort D;a minimum of 0.038 l[nch (Q.9j55mnO Is 
specifled'^fer'unperforated 35mm film ^nd 0.216 Inch' 
V (S.486mm)\for perforated filmid^ongitu^inil Image 
(dimension B) with the fines of ta:t a;ran^d ^t right 
angles to, the edge of the film cannot normally be 
, : extended beyond approximately t 3/4 inches 
: Nj;^^ cameras Md usually muit bfi 

^ 1/jfnlted^^ y (be: ima^ iSi^j^i !^ iKe rnaierlM I 
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Microfilm FositW Chart 



A 



C c 
^ B ^ 



C 

M 



>l l^_!L_^ 



lA 



IB' 2A 



IB 



^ A>s<(to« M md IB are ^ngk-pagt expoturet; potMora 2 A end 29 ari^/Kmbfe pagt «xp6we$. 

^il^ U the text h perpendicular to the long Mis of the film; in fMiitfo^s IB end iB the 
tatttspqnlMt^ the hngcx^bfthefilm. y'*^^--^^^^ eff<4 <o 

' , . ' . - •:■ . - 

< \ ^ % 'u^^ mictom poililons. see USA Standard, Spec^icatlqnt for Kmi i and 35mm 

i S,l»er,Gekt{nMlcror,lm for Reel Applications. ^.3-1967, SectioH4. orthelalZ,evis(onrt!!J^f 



Gul(le to Maximum Reduction Ratios 



Type of ofiginal*: LeCier hdght mm (lower caw e) 




^ 3+min j» 


^Miximum, iJimeiirion A (unp^rf. film): * \ 


- — ' ' 




Maxlnum. Diditn^on A (perf. film): - \ ^ 


13" ; 


18" 


M»xln»ym, Dimension B: . > . * - 






Majdmum reduction ratio: * I ' ' : ' 

V. : : "- A : ■ : • ' 
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. being filmed. Dimension C shall be about 3/32 inch 
(2.381mm) or less. Although wider or closer spacing 
. 1$ allowable, It is generally advantageous to Hmll the 
■ trtterframe spacing In the interests of economy. The 
latterjCjfin be ev^n belter realized by the careful seleq. 
tion of image placement and reduction ratio;. The 
work and Its projected use must be evaluated together 
for optimum results. With due considerations for the 
capacities and limitations of the cameras, reading 
\ machines, reader-printers, etc., IDcely to be Involved, 
and with special attention to compatibility, 
• Position 2A, as shown on the chart In figure 6, Is 
preferred when the dimensions of the original and the 
type size allow it. Position 2B fthe next choice) may 
require up to twice as much film as position 2A, as 
ti\4 chart Indicate^ (AJl pages sjibwn are drawn to the 
sam^ reljttive dimensions.) This means twice as much 
footage for each posld^ copy, of course, as well as 
for'the negative, Position lA (the third choice, an^y 
sometimes the only one pp^lble) not only may re- / 
quire twice the filni' nfcessary for portion 2B, but 
also may entailj for bound materia^more than twice 

' the labor costs ^of position 2B becaC^he volume 
mbst be shifted and repositioned under the camera 

I lens after eich expcksure: after the recto of a.page is 
filmed, the volume must be shifted to the rl^t when 
the pa|e is turned in -order to fdm the verso, then to 
/ ii^fj^fi to film the -re^iho of the next page, and so on- 

; /The table in the lovk^r part of figure 6 indicates the 
maximum recommended dimensions for material to 
/ be filmed in any one of the fou^ sjs^indard positions, 
as well a$ the maximum recommended reductions for 
two ranges of ty^ size; interpolations can be made . 
for sizes not given. To usK the table, determine the 
pageJielgh^, width, ant| approximate type'size of ftie 
material to bf filmed; then, using the position chart 
\t\ cbnjuncjiib'h with the table, df^termJne whether the 
materia] pan be filmed -In position 2A, or whelher 2B , - 
or even lA will be necessary/ . J 

For laitguages readiiig from right to left^^a^^^ 
other variations from the usual Western language 
arrangement, the page shall be positioned to allow for 
. the normal aj\d logical progression of pages (see figure 
7). This is accomplished by positioning the camera 
head so that progression of exposed film shall reflect 
the progression of text. 

The actual reduction ratio chosen shall make the 
best practical use of the available film width to 
achieve the maximum le^bility of the image. The 
maxim\im permissible width for the latter on 35mm * 
unperforated filrrt h L3 inches (33.020mm), This 
•'peiinfsdye image width*' is an important factor and 
musji not be disregarded tn making pffeparation for 
t]^ing7^ An ex^m^k follow^: The chart and table 

IP"'*^ that a book 10 inches (2S4-OOmm) high and ^ 
wide (acrpts a double-pagt 3 



opening) with type tite of average height (2mm lower 
case "e*\ or 0.0787 inch) a^d good legibility, may be 
mferdfiimed In position 2A with a maximum reduc- 
/ion ratio of 20 diameters. A wajfning 1$ hereby 
^sounded, however, by emphasizing that th"e reductW 
ratios Indicated in the table are maximums. These 
ratlo«must not be applied mechanically without due 
consiSeratioi) of other factors, especially the "per* 
missible wldth*\dimensioji already noted. If the 20x 
specification is used for ^volume with the dimensions 
cltedrihe results may be unsatisfactory; the double- 
(ge width of 13 Inches reduced 20 times will pro. 
/d\}c0 an Image width (dimension A) of 13/20 inch,, 
(I6.$lmm), or only half the permissible image width 
of 1^3 Inches (33.020mm). To achieve the correct 
**mbc** of dimension, legibility, and economy, a fovver 
reduction ratio, around 14x,must (jere be used to fyi 
up the frame, thus avoiding the waste of* ah undue 
amount of usable film along both edges, and to 
achieve superior legibility by using all the film area 
available. • / 

If.provlsipn is to be made for the possibility of 
printing positive copies on perforated film,' a reduc- 
tion ratio of about 16 diameters in position' 1 A would 
be required, since 'the maximum' permissible imagk 
width for perforated 35mm film is 0i9^"'inch. 
(23.980mm). 

The intended' use of the negative may dictate the 
position as well as the reduction ratio. If other 
institutions or* concerns will be making further repro- 
ductions, it is important to obtaljt thei? recommenda- 
tions for reduction ratios and image placement before 
beginni/ig the filming. :\ 

MateriaUuch as inserts and fold-outs the same size 
or smaller than the double-page spread of th^ volume 
in question, in which the type size and legibility are 
comparable to the tex(, shall be filmed at die same 
reduction ralio.as the rest.of the book. Where type 
'size is smaller and legibility inferior', low^fr reduction 
ratios are Indicated. Inserts and fold-outs too I Jrge to 
meet the speciflcatfons indfcated in figure *6 must be 
filmed in sections, from left to right and from top to 
bottom as jhbwrt lit figure 8. Anioveriap of at le^st 
one Inch (25.400mm) .shall b&3^rovtded*betvveen 
adjacent sections, and the reduorion ratio Uied shall 
allow for the desired -number of sfctions with the 
proper overiap. »' . 

Filming shall, normally be don$ at 14 to 20 <liam'e-^ 
terj redaction, although ralfos up to.24x may be used 
to a' old position lA, type size permitting. For a dis- 
cussion x>( the quality Index methcKf of determining 
reduction ratios, consult NM^ ""Standard. MS104' 
J972, Inspection and Quality'Control of First Gener- 
a tion Silver Halide Microfilm, NM A. Silver Spring 
[Md.l 1^72,pat^s 19,2l,25.26,and figure 34, ' 
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2.4 Film Stock 



Use only safety microfilm slock as defined by AmeH- 
am Standard Specifications for Safety Photographic 
Film: PH123^I965, or the latest revision thereof. 
Such film generally bears the legend "safety*' along 
Its outer edges. Microfilm Intended for permanent 
preservation shall be made with film stock which • 
meets the American National Standard Specificatiom 
for Photographic Film for Archival Records, Siher- 
Gelatin Type on Cellulose B^ter Base, 
or the !( at revision thereof. ' 



The negative film emulsion must be capable of 
resolving 400 lines per millimeter. 

Unperf orated film shall be used If at all possible; 
perforated film may be used only when the particular 
application makes tt necessary. 

Dimensions of the film, processed and unprocessed, 
shall meet the specifications set forth in USA Stan^ 
dard Specifications for 16mm and 35mm Silver- 
Gelatin Microfilms for Reel Applications, PH5J*- 
1967, Section 4, or the latest re^Wsion thereof. 





3. FILMING PROCEDURES 



Only a qualified microphotographer may perform ihe^ 
actual fltmiiig of library materia). The«camdra and 
base support must be ri^d} stn^ any vibration will 
blur the film images, and the area In which the film^ 
U)g is done must be as free of dus t as possible . 

The film produc^if^airresolve^j^t the NBS 7.1 
line pattern tn the corners of thet^Be at a reducticm 
ratio of ISx (see Hgure 9 for monldetafl). In deter; 
mining the resolving power of the film system, the 
nitcrocopy r^^solulJon test charU available from the 
National bureau of Standards or^the wfre of the 
Internattpnal Orgainiidtion for Standardization shdl 
be used; these provide sets of precisely l^paced fines of 
varying widths (see figure 10). The test chart shall be 
photoj^raphed at a predeiermlnea reduction ratio, 



'with a background density of 1.2 to 118 as measured 
on a densiiottieter. After processings the film shall be 
examined under a microscope (not with a reading 
machine) and a- visual determlnation^made of the 

.most closely spaced set of lines wliich can be Iden- 
tified as separate and distinct. This reading multiplied 
by the redaction ratio Will ^ve the restMng E^wer of 
the'sy^tejf^ >n lines per millimeter. For'exhmple, if the 
resolution test chart 1$ fdmed at 20 (Jiameters reducr 
tion, anc^die most closel/^paced set of Jines which 
can be di^itlnguished as, separate Is thai spaced ai $.6 
lines per millimeter on ^he chart, the resofving power 
of *the system is 20 x 5.6, or 11 2 lines per mllKmeter, 
The film Image shall' lie of sufnclent contrast to 
permit easy reading and reproduction. Unless a,diffbr« 
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Nahonat Bureau of Standards '*MUfocopy Rtsoluthn Ttst Ckah*' (above) is us0tf, the patt^n^ 
this table corresponding to the !f*6 diatatter tizt (stt figure 10} vAligive apprcximatety the same 



Note: To obtain valid nstdtt, the test charts themseim mutt be ufed. l>o not use the facsimlfet bi figures 9 
and 10 for making tests. ' . , 
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erit backgrouf\cl density is require^'to produce coq- 
trast, thfe material to^ filrtied shall be lighted so that 
images on. tlie camera negative normally wilt have a 
background density range of 1.0 to '1.4, with the 
fnlnimum possible variation in any one frame as 
measured by a densitometer. To obtain 'correct 
exposure and a uniform density, Exposure tests shall 
be made at the recluctlon, ratio to be usevH in the 
'filming In oMer to establish the level ot reflected light 
(as determined by the light meter readih'g) that will 
produce images of a densit)(' within* the required ' 
range, The intensity of fhc li^t source used^shall be V 
variable^ with control J)y means of a rheostat or other 
similar device. During the filming, frequent light ^ 
n^ete/ readings shall be taken» particularly when the ^ 
color or, shading of the paper changes notlceably/arid 
the light intensity adjusted as necessary to maintain 
the same lightmetet te0ng: If the reduction ratio is ; 
change.d\sfgniflcandyV te.s(5 shall be 

made because, even at the same UgFirttwter feadlog,,! 
the amount of light reaching the film is different at 
various reductfon ratios. The lighting shall be kept 
balanced at alt times to. ensure unl^fbrm exposure^of 
the entire frame; when one lamp burns^out^ all shall ' 
be rebalanced to achieve the specified iltumlhatipfk. 
^Kandard filters ihay be used to compensate for' 
colored inki^ colored paper, or stains in tl^ origin^ 
material, the density range within an exposure shall 
not exceed .05. ^ ' ' 

Showthiough in bound originals printed on one 
side only shall be eliminated or redu^d as far' as 
possible by backing eacH page with a white opaque 
sheet of paper 'or cardboard. Showthrough in originals * 
printfd on bpth'Sfdes can be reduced oj eUmtnate 
er^tirely by backing the page with a "dark sheet of ' 
paper., * v ; » , 

In turning the pages, 4he operajtor shall be certain 
that all page movemfenl has stopped before the next 
exposure is made, to ensure that all ' parts of the . 
image , are in focus, both $ide$ of a bQui\d vplume shall ^ 
be level, An adjustable book cradle is iiormally used 
to keea the mateTial flat and w^thlft the field of focus / 
at all times. Photographic glass which is free pfklistor* \^ 
tions may be used to hold pages fiat; hands shall not 
be' used, since they d^etract from th^^ appearance of 
Ihe image.' ^ 

Take care to keep, the ^material properly aligned 
with the camera lens and fitnudges.through frequent 
use of the finder light or by aligning the material with' . 
the guide marks on the copy bed. 
^The reel, must not be overloaded; i.e., the film shall 
not bfi wound closer than 1/4 inch (6.350mm) to the 
outer edge of the reel, and in no case shalMt exceed 
ameter of the reel itself. Film shall be wound 
C^e ^^TART** target at the outer end. 
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4. PROCiESSING THE tXPOSED FILM 



Exposed film shall l>e developed with ah organic 
developing agent such as mctol, hydroqui^one, or 
glycin, compounded tQ^ produce a silver Imag^ essen- 
tially black; flxe^in a thiosulfate bath; and finally 
washed with water to remove (esidral hypo (thiosul- 
fate). Do not use so-catled hypo eliminators and 
developers .designed to produce stalried o^ colored 



Images. The residual hypo content of the processed 
film shall agree with tjie terms of iht American 
' National Standard Metftylene Bthe Method for Mea- 
suring Thiosulfate and Silver Densitometri^ Method 
> for Measuring Residual Chemicals in Filnts, Plates, 
^ and Papers. /PR4,8-1071l .or the latest revision 
thereof. 



5. INSPECTION OF THE FILM ^ 



El 



Irispect ^il processed film > whether pf^iiive or nega- 
. tive, as ^oon as possible after prbce's^hc has been 
completed. If this is not /easiblel ma)i;e at lea^t a 
preliminary check for (H>yious;defects4^saltIng frbm 
faults or jprocessing flaws, t9 prevent any similar 
defects in succeeding reels. * * • 

Extreme care must be exercised during Inspection 
to ensure that the fllm Is not scratched. Either a hand 
niagnifying glass v/ioupe) or reading machines v^iiich 
have beert carefully Inspected to make 'certain that^ 
the film in thotion docs not make cbnlaclJwith the- 
glass flats which hold It in place for reading or print* 
Ing may be usM| Other reading machltes may be 
employed but only with extreme Caution; a sample ' 
reel shall be tested first on the machine to make 5Ur^ 
that the glass flats are not in con tacj^ with the imlge"^ 
area while the film is In motion. . | 

Inspect negative film.frame by frame to determine 
that aU voluhies or parts (if more than one), pages, 
and targets 2^ included and /ilmed In the proper' 
ordw, that iHe Images are properly aligned, and that 
the^ m4iviJ\y(i, image is clear, sji^p, and uniformly 
lighted/fhe bapkground density "^hall b<5 rouTrji^ly 
checked visually* and double-checked eytry few fVet 
with a / densitometer*^ Background density shill 
noimally be between 1^0 and 1.4, although particular 
applications may require heavier or lighter densities. 
. Pages hnproperly filmed shall be reftfmed, together 
with the page preceding and the page following, in 



such a way that a 2-lnch (SO.SOOmm). space be 
allowed for splicing before ^and after the remake 
.^whlch.shall consist of at least 1 ^footX304.80mni) of 
* images. "The wmade film sffall be Inspected and^ 
spliced in place of the-faulty film. In the finished 
fllm, the first ;(rame in the spliced strip will be a 
' duplicate of the frame immedfatrfly preceding the 
first spjice; a corresponding duplication will occur at 
the i^cbnd splice, Tfiis arrangdpient ensi/res at each 
splice point one good^frame unalTected by the splic- 
ing process. \ -* 
Heat-weld,* butt:end spHces are^^nerally stronger 
/and less bulky than othe\tyi^s and vriH cause less 
trouble jn printing ^satisfactory copies,'^ If ce^tJ^nted 
splices are ^sed, the certenf must not clooJ^W^^^ 
acid or other chemicals injurious to tHe*16p^^leVm 
storage qualities of the fllm. Cellophane tape and fape 
of the pressure-sensitive type shall not be us^4. 

Every effort ^^all bj made to kSep the number of 
splices to tlie minimum. Since they are potential 
sources of trouble when microfilm is used in reading 
'rna<ihlnes, all necessaiy spaces shall be made in the 
negative copy before an) positive copies are printed/ 
Splices shall not be made-m^rely for the economy of 
' using short ends of unexposed film. 

For further discussion of inspection procedures,' 
^ Consult NMA Standard. MSI 04197i. Inspection and 
Quality . Control ,of I^rst- Generation Silver Halide 
Microfilm (sec section 10, Selected References) 



6, INTERMEDIATE COPIES 

Intermediate* copies are used only to print r^^any dis- 
tribulioa (release or research) copies. The backgfoun<^' 



dehjfty of a silver, second generation negative shall 
conform to the values listed in' Apperidix A. 



7.1 If ilm Intended for the Cotkctions oi the Library 
ofOoiigress • * . 

Research use . copies, generally positive, which are 
Intended for the permanent collections of tlie Library 
shall] be made on a contact printer with film stock 
meeting the speciflcatlor^s of Atntric^ri National Stah- 
tiardlSpeH/lcathns for Photographic Film for ArcM- 
val Records, Slher-Cehtin Type on Cetbihse Ester 
Basej\PHI.28'I969, or th^^latest revision thereof. 



7.2 FUm Specifications andQProce^ng 

^Resej rch use lilm must bel capable of resolving at 

least too lines per mlllicneter. 
Th( exposed reference Olm shall be, processed as 

indicj ted above (see section 4) and must meet the 
^ standtrd for density as shown in Appendix A. 



7,3 Cjharacteristlcs of B^s^ch Use Filnu 

Reseajri^K use film mus.t be without splices and have at 
least 
of 



18 Inches (451.20mm) of leader and 18 inches 



trailer. 



7 A I ibrary of Congress CritcriJ for 
Uae b Planning Film Pi^hases 

In purchasing research use film, the Library of Con- 



gress wilt test lt» at least on a sampling basis, for 
acceptable bibtlograpnical and tc<^nlcal quality, < 
Satisfactory le^blllty must be unlforcitly present. 

Safety -base film generally has the word **safety" at 
intervals along its outer edges. When in doubt, techni- 
cians shall test the film ynder procedures set forth In 
American Standard Speciflcatmsjor Safety Photo- 
graphic Film, PHl25^I965, oi ih$ latest revision 
thereof. 

Determine the residual hypocontent in accordance 
with the Arheri<An f/atlorufl Standard Methylene Blue 
Method for Measuring Thtosulfate and Siher DensU 
hmHric Method for Measuring Residual Chemicals in 
Films; Pkies, and Papers, PH4M^!973, or the latest 
revision tnereof* Residua] hypo shall not exceed LOO 
n^crogram/cm2 as stated In American Natiqnal Stqn- 
dard Sped flcatwny for Photographic Film for Archi-- 
val B^ecords, Siker-Gela^^ Cellulose Ester 

Base, PH1284JK9, 6t the latest revision thereof. / 
; Th(9 techftical and bibliographical quality of tne 
film shall be In <>onfoimlty with the practlceS|0Ut- 
lined jn'secilons 1, 2, and 4 above. 

Since iach successive gen^lon ^of mlqrofllm in- 
volves/son^ loss of Image q^^Mjy, the* Library of 
* Confess shall Include among oiher criteria In film 
evaluation for purcha^W exact determination of thd- 
number 6f generations which separate the film under 
consideration from the camefa nepr^ttve. 



8. STORAGE 



'CorLuitions for the storage of library mtcrofilm shall 
apDtpach, as nearly as possible, the spnep Ificattons set 
forih in the American Standard Practice for Storage 
of Processed Sily^-Getatin Mictordm.PHS.H 970,01 
the iate'^st revision thereof,' on r^s made to the 
S|jJeciflcaiions of iht USA Standard Di . 
100-foot^ Reels for Proces^ied t6mm md 3Smm 
Microfilrri PH5.6'1968, or. th)5 latest revision thereof. 

Containers shdl opert easily and be made of du^^^^ 
material free from chemicals harmful to the>^rilm. 
Outer dimensions of the container^ shall not exceed 4 
inches (10L60(!^m) by 4 inches by 1 9/1 inches 
(39.6l87mm) for 35mm filrh. Each container ^all 



bear a label on one end showing as much Information 
from the bibliographical target as possible \yi^iout * 
orqjvding the label. If the ri^el is part of a set, 'the 
label shall also give the i:eel number and.an indjcation 
of the contenls of thit partlculaf reel (inclusive dates, 
volume$,,etc;). ' 

Rubbet bands shall not be used on microfilm reels; 
strips of p4)er free frorp chemicals harmful to* the 
fdm and furnished with strong string ties are recom; 
mended for holding the microfilm or^ the reels. (%re 
shall be taken hot'to wind the film too tightly on the 
reel, since sciatches on the film are likely to result; 



. the terms' listed bilow are defined only as they are . 
used In the production of 35mm microfilm toj library 
use. No attempt^ls maide i6 provide comprehensive 
definitions coverlng>ftU usages of partl^uf^ terots ih 
the iaiger ftef4sV photography or optics. • . \ 

Deflitltion holo). That quauty of a photo image 
concerned wlOt clarity ojf^arpness of dei^^^^ 

Dcnsitometjer. An In^fryiiwut for measuring optical 
dcnsliy/Two basic types exist:- ' 

1) Tr^smUdon-u^d to measure ^he opadtyof 
fllm images. ^ » » ' , ^ • 

, 2) fteftcctioh^used to measure the amoupt of light 
reflectecl by a surface, • 

Densityr The; Bght absorblng quality of ^photogra^ 
phlc; image, usually ex{^re$sed as the common loga- 
rithm of the ratio of the amount of light Striking th§ 
Image Jo the amount of light passing through the 
Image. Several specific types of density values for a 
photograph may bl expressed, but (]ift\j$e transmit / 
' sion density Is of greatest use jn the case of micro- 
film, and diffuse reflection deWty is generally of H 
interest for prints, ' 



the noninfor* 



Density, Badcgidimd. The densify of* 
' mational area In a mJcr^fUm image. * 

Diameters.: Reduction, Enlargement or Magnlfica- 
, tion. A measure of thfe number ofaintes a given linear 

dimension of an object is r{?duc*^d\r enlarged % an 
* optical system- Sec ^^<fwcrf()^ ra//A 

Emulsl<^n, Thejight-sensitivc coating on microfiim, 
usually containing silver salts and; 'other cliemicals 
suspended in gelatin. / . 

Exposure; 1) The act of exposing a Ught-sensltiye 
material to a light $L>urce. < - 

. 2) A section of a film ccmairiing an IndMdual 
-"frame** or image, as in "y roll oontalnlng six^^* 
posures," - / 

3) Loosely,' exposure lime; i.of, the time during 
which a light-seftsltive surface if exposed to a light 
source; a<1n **an exposure of two seconds/* y 

4) The product of light il|er»dty and the time dur- 
ing which it acts on pho'toseJftitive material. 

Finder Hght. A light beam projected from §ome 
«meras*to show the outline of the photographic field 
I IP r p^tftular reduct ratio. This field Is sometimes 



fiirtherjdeline^ed by reticular lines and other guHe * 
marks. ^ 

Fhts. Pie*s of smooth, flat optical glass designed to 
hold microfilm tn pl^ce for reading or printing. 

■ Focus. 1) The plane In which rays of li^t reflected 
from a surffce converge tct/orm the sharpest possible 
Ima^e of the original ?fter passing thtougK the several " 
partsof alen3, / 

2) to adjust the relative positions Af the lens and 
film jo obtain the sharjpest possible image; , 

Frame. The area of him exposed to light through. ' 
the camera optical system during one exposure, re- 
gardless of whether or not the area is filled by the 
document image. 

Generatloa A measure of. tne remoteness of a par- 
ticular copy froyti the of iglhal material, TJhe picture ' 
takbn of a dofcument, cathode ray lube, ctC;, is . i 
Jernwd first generation microfilm (cameri microfilin)- ^ 
C6ple^ rAad| from this ftst generation are second 
generation, and copies from the second gene ration are 
Vthird generation, etc. Plrsf generation, ' fiegatlve^* ^' 
a{^arlng microfihn Is designated "IN" and second 
generation; positive appearing microfilm is designated 
"2P," etc. (see Appendix A). • ^ 

. Gutter. The combined marginal space formed by the 
two InnSr mar^ns of the facing pages of a book. 

Hypo. . Sodium or ammonium thlosulfate used In fix- 
• ing baths to; remove unexposed silver halides from 
silver emulsion film; also applied to the complete fix- 
ing bath, whlclj may contain other chemicals. ^ 

Image. 1) A reproduction of an object, produced ' 
by light rays. , V 

2) A photographic reproduction of an object on ' 
film. ' , I ' \ 

^Intermediate (copy). A reproducible, which may be ^; 
microfilm, madoirorti the original document. Used to 
make additional copies. 

' Leader. A strip of bla^ik film at the ^ginning of ^ ^ 
roll; used for the threading of a camera, projector, or 
processor. » • 

Master filrit Any film, but generally a negative, used / 
solely for m^JclAg copies, as opposed to film whlth 



may b« used in 'readers. 

Micfoflim. Pine-graini flne-resolution photographic 
nim carrying, or designed to cawy, photo^aphic 
Images greatly ri<)uced In size and usually too small 
to bVread by the unaided eye. 

Negative, [yk microfilm or microfilm Image in which . 
the tonaliValues are reversed from ihose in the orlgl- 
nal: Mj^.i areas are recorded as dark^ and dark areas, 
-asHght, • ^ 

Perforated film. Film containing rectanj^uilJr, evenly 
spaced iprocket hdlei parallel and close to one or 
both edges of the film; 

^ Positive. ' A micrbfilm or nii^rofilm image in whidi 
the tonal values are the^same a» in the orl^al: light 
areas are recorded 'as light, and dark areas, aS4lark; 

Pyoc^ng. The chemical or physical treatment of 
exposed photographic material* to make visible the 
latent image; I.e., a series^^of step's consisting of devel* 
' oping, fbciitg, washing, and drying. ^ 

Reader. A self-contained devi^ co|nbInin^ a projec* 
(or and screen^ used for viewing enlarged micro- 
images with the naked* eye. - * Y 

' Reduction ratio. The r^llo of a linear dimension of 
the original document to' th^ corresponding dimen- 

^ sion of the Image on the microfilm^ expressed as 
14: 1, 20: 1, etci Or as I4x> 26x, etc. V ' / 

Reel. A flanged holder fol> film, usually for ' prc^-/ 
cessed film (as opposed *^o a spool, for unprocessed 
film). 

Reference: use (service) ^opy. Any film, generally a 
; positive, supplied^to readers for use in a reading appa- 
ratus 0^; reader-printer. ' . ^ 

ResjduaJ hyfjo. Sodiiim or ammonium thiosulfate 

Qiypo} remaining in film or paper "after washing, 
: Since residual hypo has a deleterious effect and re- 
induces (ilm life, careful control mus^ be nlaintalned In 

processing to ensure that permissible lini|its are not 

exceeded. 

Resolving powcf . The degree to^which a lens Is able 

. to produce, or a film emulsion to record, fine detail 
flii a niicro-iinage, expressed as the number of lines per 
'mlUlnietM dlscer^^ ■ 

" ^ ^ or v^ldini(heat 



splicing) together two pieces of film or paper so that 
they will function as a single piece when passing 
tiuough a camera, processing machine, projector, or 
othe^/apparatus. In cemented splices, known as lap 
spiices» one piece overlaps the other. Most \yelds are 
called butt splices because the two pieces ar4 butted 
together without any overlap; some butt splices also 
use tape. v » - , 

Target. 1) Any document or chart containing iden- 
Uflcation information, coding, <a test charts. ^ . 

2) An aid to' technical or bibliographic control 
wtUch is photographed on th^ film preceding or fol- 
lowing the document proper. 



Trailer. 

nim. 



A strip of blank film atithe end of a roll of 
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Ti7 APPENDIX^ A 



flensities of silver films shall be visualdif 


fuse trahsrnlssion density. . 


Gen4r4tion Density Range 


IN 


1.0 to 1.4 


. . -• . o • - . . . 2P ■ 


' 0.04 to 1.20 


' ■ 2N ■■■■ 


V . lOtoI.4 


. 3P - - 


, . 0.04 to 0.20 


' ■ ■ ' ' - ' 3N ._ 


, . 0.90'tol,S* 



• ♦The tolerance on distribution copy is iJwayj larger bccaos^ of the'variafelej which add up through the 
^ aeneraiioni. , ^ / 

. . - : ' UiOOVf«MM£NThllNllNOO*flC<tim 0*S6y-«)| 



